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Let’s get loaded....
Nick Liberto, P.E. Powder Coating Consultants, div. of Ninan, Inc.

Being a “child of the 60’s,” this
title can have a whole different
meaning from what I’m about

to discuss here. This article is about
loading and unloading a powder
coating line to achieve maximum
productivity.

No powder coating line, or finishing
line for that matter, is an island
unto itself. Finishing systems must
be seamlessly integrated into the
manufacturing process they serve.
This means product must freely and
efficiently flow from fabrication into
finishing then to assembly.

Surprisingly enough, we frequently
see finishing systems that have been

designed and installed without pro-
per consideration on how you can
load, unload, hang, transport, or oth-
erwise move product onto, off-of, and
through the process. It totally amazes
me that companies will spend vast
amounts of money on the latest appli-
cation gun, color-change system,
robots, or computer controls and
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ignore how the process can be effec-
tively loaded/unloaded. This practice
dooms the process to be highly inef-
ficient and costly.

How many touches?

The first thing you can do to deter-
mine efficient product handling is
count the number of times a part is
handled through the fabrication, fin-
ishing, and assembly processes. Iso-
late the results by shop area (that is,
fabrication, finishing, and assem-
bly). You may be surprised by the
results of this simple exercise.

You may find that you’re constantly
removing parts from bins to perform
an operation and then placing them
back into different bins. Then these
bins are moved from one operation
to another, where they are “touched”
over and over again. Then they’re
moved to the finishing line where
they’re at least “touched” two more
times to load and unload the parts
onto the conveyor line. This process
is inefficient, especially when you
consider the forklift traffic necessary
to move the bins between the differ-
ent stations/processes.

We won’t discuss the possible sim-
plification of the fabrication and
assembly processes in this article.
However, there is at least one sim-
ple improvement that can benefit
the finishing process that can be dis-
cussed. Why not load the parts onto
racks/hangers at the final stage of
the fabrication process? This way
the entire rack/hanger of parts can
be loaded onto the finishing con-

Figure 1
Small parts loaded off-line.

Figure 3
Parts on an overhead conveyer
moving through a powder coating
operation that’s well-organized
but congested

Figure 2

Disorganized and congested
loading of parts decreases
overall finishing efficiency.
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veyor without having to “touch” each
individual part. Of course, you can
then remove the entire rack/hanger
of parts from the line at the end of
the finishing process and transport
them on carts to assembly. This can
be an effective way to reduce part
handling on small parts (Figure 1)
but is impractical for reduced pro-
cessing of large parts, where loading
heavy racks/hangers onto/off-of the
finishing conveyor can’t be executed.

Conveyor design choices

The most effective way of improving
part handling is by using different
conveyor systems or layouts. Simply
modifying existing conveyor layouts,
or designing new conveyor layouts,
to connect the fabrications, finish-
ing, and assembly areas will elimi-
nate several “touches” on the parts.
This way your fabrication personnel
load the parts directly onto the fin-
ishing conveyor, and the parts are
automatically transported through
the finishing operation and un-
loaded at the assembly area.

This approach can be done with all
types of conveyance designs: unpow-
ered push/pull conveyors, powered
conveyors, and power-and-free con-
veyors. However, the most flexible of
these designs is the power-and-free
conveyor because it can be stopped
during loading/unloading and con-
veyed at different transport and pro-
cessing speeds. It can even be used to
store parts at the fabrication or
assembly areas by using bias bank-
ing to allow for timely release to the

point of use. Having a conveyor that
isn’t moving during loading/un-
loading operations is a must when
you are processing large and heavy
parts.

racks of parts moving through this
chaos on an overhead conveyor.
This bedlam can be a recipe for dis-
aster, and it’s surprising that more
accidents don’t happen under these
circumstances.

Some situations can be improved
with simple organization of the area.
Using conveyor loops to extend the
load/unload areas allows more room
for easier movement of people and
materials. The use of lifts, hoists, and
so on can ease the pain of loading
large unwieldy parts. Storing unused
racks/hangers on carts can be a sim-
ple way of controlling clutter.

Some of our clients use flat-belt con-
veyors to bring parts to/from the fin-
ishing line (Figure 4). This approach
eliminates bins and forklift traffic
but can only be practical if the fab-
rication and assembly areas are
close by; otherwise, the belt conveyor
can be expensive.

Hanger/rack design basics

I’ve often said: “You can put a dozen
people in a room to design a new
hanger, and you’ll have a dozen dif-
ferent hanger designs.” All of these
designs would work. The only differ-
ence is how well they would work.
Hanger designs are often influenced
by the experience of the designer.
For instance, load/unload personnel
would design hangers that are easy
to load/unload the parts, while the
booth operator would design the
hanger for easy gun set-up and part
coat-ability. Hangers must be de-

Finishing systems must be

seamlessly integrated into

the manufacturing process

they serve.

Realizing that power-and-free con-
veyors aren’t in everyone’s budget,
simply extending existing power
conveyors to the point of inception
and use for production parts can be
a more practical solution. This
approach eliminates congested load/
unload areas on finishing lines that
are loaded with forklifts, bins, hang-
ers, shop personnel, and so on while
still eliminating “touches” on individ-
ual parts for coating purposes.

Rush-hour traffic

I’m amazed at the number of places
I’ve visited where the finishing line
load/unload area looks like Times
Square on New Year’s Eve. (See fig-
ures 2 and 3.) There are forklifts
bringing products to the line or tak-
ing them from the line, bins of
unfinished or coated parts, piles of
hangers and hooks, and hordes of
people busy loading/unloading

Figure 4
A flat-belt conveyor in the load
area eases handling of heavy
parts.

Figure 5

Examples of good part racking density
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signed to accomplish both of these
goals, and much more.

Successful hanger designs allow
ease of loading/unloading the parts,
proper presentation for coating,
protection of contact points to en-
sure reliable part ground, and pro-
per drainage for the parts in the
washer. Simplicity in hanger man-
agement can be accommodated by
designing hangers that work for
multiple parts, as long as the basic
principles of hanger design aren’t
unduly compromised.

Part density on the hanger should
be a paramount concern to ensure
excellent first pass transfer effi-
ciency (Figure 5). However, this
objective needs to be counterbal-
anced by ensuring that the opera-
tors can easily load/unload the
parts, that the conveyor isn’t loaded
beyond its capacity, and that the
parts don’t shadow each other
reducing electrostatic wrap. If you’re
dealing with lots of small parts that
take more time than is available to
load onto a moving conveyor, then
consider pre-racking the hangers in
off-line stations and loading full
hangers onto the conveyor. Part
spacing on the hanger and between
hangers should be 1.5 times the
depth of the part to ensure proper
electrostatic wrap.

Two-point hangers (using two con-
veyor hang points) require some
extra consideration to ensure that
parts will successfully traverse the
conveyor path through the system.
One concern with two-point hanging
schemes is “chording,” where the
leading hook is exiting the conveyor
turn while the lagging hook isn’t yet
at the 90-degree location on the
turn. This leads to the lagging hook
being “pulled” by the part through
the turn, bending the hook/part and
possibly dislodging the part from
the hanger entirely. This situation
can be avoided by ensuring that the
two hang points aren’t separated by

more distance than one quarter of
the circumference of the smallest
conveyor turn.

The opposite problem of chording is
part “kick-out.” This predicament is
caused by having the two-point
hangers too close together on a long
part. In this case, the hangers eas-
ily traverse the turns, but the ends
of the part kick-out past the turn
and can impact other parts or
equipment encumbrances (walls,
support columns, people). Checking
part clearance around all conveyor
turns, moving the hang points
closer to the ends of the part, or
doing both these things eliminates
this problem.

Protecting the part contact point is
important to ensuring consistent
part grounding. Designing hangers
that always use the same point on
the hook to hold the part will pro-
tect this area from being coated, no
matter how many times the hang-
ers go through the finishing process.
Using square stock steel “on edge”
to form the part hook points will
also help in maintaining proper
part ground. This can be accom-
plished by simply turning the
square stock 45 degrees so that the
edge of the square is the surface the
part contacts.

Summary

The efficiency of most finishing sys-
tems starts at the load/unload area.
Failure to properly design hangers/
racks and load/unload areas, and to
reduce part touches will doom a
system to inefficiency. Congestion
and chaos in this area can lead to
more inefficiencies and possible
accidents.

Using conveyor design options, well-
thought-out hanger design, and
simple organizational techniques
will ensure that your finishing pro-
cess provides well-coated products
at a reasonable cost. PC

Editor’s note

For further reading, see the “Index
to Articles and Authors 1990-2008,”
Reference and Buyer’s Resource
Issue, Powder Coating, vol. 19, no.
9 (December 2008), or click on the
Article Index at [www.pcoating.
com]. Article can be bought online.
Have a question? Click on Problem
Solving to submit one.
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